Empirical studies on the demand for money have been the object of great attention by economists due to its central role in conducting monetary policy by making it possible for monetary authorities to effect desired and predictable changes in targeted macroeconomic variables such as income, interest rate and prices by appropriate changes in monetary aggregates. The present study sought to investigate the cointegrating property of money demand in Saudi Arabia by using annual data for the period 1987-2009 and applying the vector error correction model (VECM) technique. Findings indicate clearly the existence of a long run cointegration relationship between the demand for money (M 2 ) and its explanatory variables, namely real GDP, the interest rate, the real exchange rate and the inflation rate. The error correction coefficient was found to be statistically significant and carries a minus sign as expected. The deviation of money demand from its long run value would be corrected in about a year and nine monthes.
Introduction
The demand for money function is a basic element in conducting monetary policy by making it possible for monetary authorities to effect desired and predictable changes in targeted macroeconomic variables such as income, interest rate and prices by appropriate changes in monetary aggregates. The demand function is an important catalyst in meeting the liquidity needs of economic agents (Handa, 2009) . Because of its importance, the demand for money has long been the object of great attention by scholars and researchers.
Although, initially, research in this area was confined to the developed industrial countries, work on developing countries got underway since mid 1980s and has gained great momentum since then. The development of the vector error correction model (VECM) and related techniques of estimation has given an even greater impetus to the work on the demand for money almost worldwide.
The present study aims at estimating a theoretically sound model of the demand for money function for the Kingdom of Saudi Arabia.
It will investigate the cointegrating property of money demand in Saudi Arabia using the method of cointegration, of vector error correction model (VECM). We use the M2 monetary aggregate measured in real terms to represent money demand which is the dependent variable. The independent variables include real GDP as the scale variable along with the interest rate, the real exchange rate and the inflation rate. As is widely recognized in the literature, the demand for money is a very important element in the conduct of monetary policy. This fact may be of particular relevance to the case of Saudi Arabia where fiscal policy may not be readily manipulable to policy makers. For example government expenditures are closely linked to oil revenues and the related large government spending commitments which usually leave little room for maneuvers. On the other hand, taxation is not an important policy tool in the country . Since no previous studies have been carried out in this area for Saudi Arabia, this study probably gains added importance. The rest of this paper is organized as follows; Section 2 gives a literature review; Section 3 discusses the research model and data while section 4 explains the methodology and estimation pertaining to the cointegration tests. Section 5 discusses the vector error correction estimation results and section 6 concludes the paper.
Literature Review
study of the demand for money is appreciable on its own right, interest in the demand for money heightened as economists in some developed countries for instance set out to investigate whether financial reforms and innovations have adversely affected the stability of the demand for money. Thus the study by Drake and Chrystal (1994) for the UK found a stable money demand using divisia weighted monetary aggregates. Hafer and Jansen(1991) and Stock and Watson (1991) also found support for a long-run cointegrated money demand for the USA case. Miyao (1996) examines the case of Japan but cocludes that the data do not lend support to the stability of money demand in Japan. The study by Bahmani-Oskooee (2001) for the same country showed that M2 is not only cointegrated with the demand for money arguments, but that the relationship is stable.
Demand for money studies for developing countries sought in the main to explore the existence of a long run cointegration relationship for the money demand function as well as the stability of the function in many cases. Thus looking at Indian data for the period 1996Q2-2009Q2, Padhan (2011) found a long run cointegration relationship between money demand and its determinants using a number of monetary aggregates. Comparable results were reached by Achsani (2010) who studied the M2 demand for money for the case of Indonesia. A study of Bangladesh was carrid out by Hossain (2010) . He concluded that a long run cointegration relationship in fact existed between broad money and the explanatory variables in the money demand function.
Some money demand studies were also done on African countries. For example a study of the Kenyan case by Adam (1992) confirmed the existence of a long run cointegrating relationship between a number of monetary aggregates and the arguments in money demand function. Likewise Oluwole and Olugbenga (2007) also confirmed the existence of an M2 money demand function for Nigeria which was also stable. The Egyptian money demand function was investigated2 was unstable by Awad (2010) . Using quarterly data for the period 1995-2007, he found that money demand for M2 was unstable. On the whole, it seems that a majority of the studies on money demand support the existence of a long run cointegration relationshipfor the money demand function and that it is largely stable.
Model and Data
The demand for money function has been represented by theorists in a number of ways. Nevertheless, most economists would postulate that the main arguments in the demand for money function comprise the scale variable which is customarily real income, although wealth and permanent income are better recommended if available, and opportunity cost variables. The usual general equasional representation of the demand for money function is:
In this representation, M denotes nominal money supply, R denotes the interest rate. Money demand is assumed directly related to output but inversely related to the interest rate. However, as stated by Friedman (1987) , the demand for money function can be expanded to incorporate several determinants such that we have
Where M is the money stock, P is the general price level, y is real income, r is interest rate, E is the exchange rate and S is stock price. Equation (2) incorporates the exchange rate and stock price as additional explanatory variables for the money demand function. The moral of this is that foreign exchange and stocks are constituent parts of the asset portfolios held by investors. While money demand is expected apriori to be positively related to the exchange rate (Arango and Nadiri, 1981) , the net effect of stock price could be either positive or negative from the theoretical stand point. Some economists argue that due to the weakness of financial markets in developing or emerging economies, real assets, rather than financial assets, may arguably be considered as alternatives to holding money (Sriram, 1999) . Consequently we opt for the following specification for the money demand function:
Where M 2 t is the monetary aggregate in real terms, Y the real income, r the interest rate, E the real exchange rate,  the inflation rate and e is an error term. According to Arango and Nadiri (1981) and BahmaniOskooee and Pourheydarian (1990) , an estimate of 1  should have a positive sign, 2  and 3  could be negative or positive while 4  is expected to be negative.
In order to estimate the model, annual data for the period from 1987 to 2007 will be used. Data for the monetary aggregate M 2 , the interest rate and real GDP were obtained from various issues of the annual reports of the Saudi
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Methodology and Estimation
We use the vector error correction model (VECM) integration technique (Johansen 1988 ) and Johansen and Joselius (1990) ) to examine the long run cointegration relationship between the demand for money and its determinants. The application of integration requires that time series be tested for stationarity. A time series is said to be stationary if its mean and variance are invariant over time and the value of the covariance over the relevant time duration depends only on the gap or lag between the two time periods and not on the particular point in time in which the covariance is measured (Gujarati 2007) . If the time series are stationary at level, then it would be possible to run a regression directly a'la the method of least squares. However, if the time series are not stationary at level, we take their first difference and then test their stationarity thereafter.
Unit Root Tests
To test for stationarity we use the Augmented Dickey-Fuller (ADF) and the Philips-Perron unit root testes. The model estimates are made both with a constant (C) and with constant and trend (C &T). The results of the unit root tests are presented in tables 1 and 2 below. The results of the ADF and PP tests with constant (C) and with constant and trend (C&T) indicate the presence of unit roots or non stationarity of all variables at level. However all the variables show stationarity for their first difference mostly at the 10 percent level of significance except for the M2 variable which has been found stationary at level. Since we have a mixture of variables in the model some of which are integrated of order one, I (1) and others are integrated of zero order, I (0), then it is possible to estimate the longrun relationship between them using the cointegration technique. (Enders 2008; Gujarati, 2007) . Thus we move on next to run cointegration tests for the time series of the variables to find the extent of the long run relationship between the demand for money and its explanatory variables. If indeed a cointegration relationship exists, then the vector error correction can be used to identify the nature of the relation between the model variables in the short and long runs.
Results of Cointegration Tests
We proceed now to run the cointegration test of Johansen (1988) and Johansen-Juselius (1990) based on the maximum likelihood estimation procedure. In this test we look for the number of cointegration vectors present in the series. In this n variable case, the presence of at least one cointegrating vector is sufficient to establish the existence of cointegration among the variables. The twin statistics of trace and maximum eigenvalue are used to Vol. 5, No. 4; 2013 determine the number of cointegration vectors.
The results are reported in table 3 below. The test for cointegration between money demand and its explanatory variables, namely real GDP, the interest rate, exchange rate and inflation in the kingdom of Saudi Arabia and for the period 1987-2009 shows that cointegration in fact exists between the variables of the model with two cointegration vectors available at the 5 percent level of significance based on the trace test and one cointegration vector at the 1 percent level of significance. As for the maximum eigenvalue test, it indicates the existence of two cointegration vectors at both the 5 percent and 1 percent level of significance. Consequently it is possible to estimate the equilibrium long run relationship between money demand and its explanatory variables and employ vector error correction in estimating short run relationship.
Granger Causality
Having established cointegration between the variables, causality between the variables is tested for using the Granger (1987) causality test. Engel-Granger show that if a cointegration relation exists between the model variables, this implies that they are also causally related unidirectionally or bidirectionally. Different lags will be used to determine the direction of causality to and from money demand since some of the variables may not affect money demand instantaneously but their effect may show after a certain amount of time. The results of the causality tests are shown in tables (4), ( 5 ) and ( 6 ) below. The results show that real. GDP affects the demand for money and the interest rate with a lag of one period (i. e one year), whereas money demand affects inflation and interest rate in the following year but the effect on the interest rate is carried over to the third year before a counter-effect ensues in the fourth year from the interest rate to money demand. There is also a unidirectional effect from the exchange rate to real GDP. There is also a bidirectional effect between inflation and the real exchange rate with a one period lag.
Vector Error Correction Model (VECM) Results
On estimating the research model using vector error correction with first difference and a log of two periods, the researcher obtained the results for the long run and short run relationships between the demand for money and its explanatory variables as indicated in the following equation: (These results are also shown in table (7) In analyzing the results, we first point out that the error correction coefficient was about 0.53, with a negative sign and statistically significant. This means that the disparity between the value of money demand in period (t-1) and its long run equilibrium value is corrected by as much as 53 percent. This means that the deviation of money demand from long run value is corrected in about a year and nine monthes. Further, there is a statistically significant long run relationship between money demand and each of the interest rate, inflation rate and the exchange rate but the relation between money demand and real GDP is not significant statistically.
There is also a statistically significant long run relation between the inflation rate and money demand such that a rise of inflation by 1 percent results in an increase in money demand by 16.33 percent, whereas in the short run results show a positive and significant relation between money demand and inflation in the following year only such that a rise in inflation by 1 percent increases money demand in the following year by 4.26 percent. There is also no statistically significant long run relation between GDP and money demand in the kingdom of Saudi Arabia. As for the short run, results indicate that there is a statistically significant relationship between the two variables in the following year only such that an increase in GDP by 1 percent increases money demand in the following year by 0.14 percent. The interest rate is apparently a very important determinant of Saudi money demand both in the short and long runs with an increase in interest rate by 1 percent in the long run resulting in a rise of 30.34 percent in money demand. In the short run an increase of 1 percent in the interest rate leads to an increase of 23.06 in money demand in two year's time.
As for the relation between the real exchange rate and the money demand function, it showed a negative long run relationship in which a rise in the real exchange rate (a depreciation of the riyal) by 1 percent reduces the demand for money in the long run by 17% But the short run in contrast shows a positive statistically significant relation between the real exchange rate and money demand where an increase by 1 percent in real exchange rate in the short run leads to an increase in money demand by 0.83 percent after two years.
There is also a statistically significant relation between money demand in any single year and the following couple of years such that an increase in money demand by 1 percent in a certain year increases money demand in the following two years by 2.11 and 1.92 percent respectively. interest rate, the real exchange rate, the inflation rate) account for 97 percent of the variation in money demand the remainder (3 percent) is due to factors not included in the model. 
Conclusion
This study sought to investigate the cointegrating property of money demand in Saudi Arabia using annual data for the period 1987-2009 and the vector error correction model (VECM) technique. The results of the study indicate clearly that a long run cointegration relation in fact exists between the demand for money (M 2 ) and its explanatory variables, namely real GDP, the interest rate, the real exchange rate and the inflation rate. By using the (VECM) approach to estimate the long run relationship between money demand and its arguments, the long run relationships as well as the short run dynamics of the model were uncovered with the error correction coefficient found to be statistically significant and with a negative sign as expected. Granger causality tests show among other things that money demand affects inflation and interest rate in the following year but the effect on the interest rate is carried over to third year but a counter effect ensues in the fourth year from interest to money demand. There is also a bidirectional shown between inflation and the exchange rate with a lag of one period, a result which indicates that the real exchange rate has been one the sources of inflation in Saudi Arabia .
